Aneurysmal bone cyst is a benign and locally destructive bone lesion usually seen in the younger population. Its etiology is unknown. Its yearly incidence rate has been reported to be 0.14/100,000, comprising 1% of all bone tumors. It may develop primarily or arise from primary bone tumors. Hemorrhagic fluid content with a septated appearance is the characteristic feature of aneurysmal bone cyst. It is most commonly seen in the metaphysis of the long bones. In rare cases, the cyst is located in the skull. Primary treatment is surgical excision, and the recurrence rate after treatment is 10 to 30%. Based on a review of the current literature, there have been no previous reports of aneurysmal bone cyst located in the middle turbinate. We report a case of aneurysmal bone cyst with an atypical location and discuss the treatment of the patient with endoscopic surgery in light of relevant literature.
Introduction
Aneurysmal bone cyst (ABC) is a benign, non-neoplastic, and highly vascularized bone lesion. It often behaves like a tumor and grows rapidly, leading to destruction and invasion of adjacent tissues. ABC comprises 1% of all bone tumors. 1 The reported yearly incidence of this tumor is 0.14/100,000. [1] [2] [3] It is most commonly seen in people younger than 20 years and in the long bones such as the tibia and femur. [1] [2] [3] [4] Its etiology is unknown. The tumor may arise as a primary tumor or from other bone tumors. It is most frequently accompanied by a giant cell bone tumor. 5 ABC in the head and neck area represents 3 to 6% of all cases. 1, 6 In ABC occurring in the skull, sensorineural hearing loss and pain are noted.
Direct radiologic evaluation, computed tomography (CT), and magnetic resonance imaging (MRI) provide valuable information. Spontaneous regression is rare; surgical excision is the main treatment modality. This lesion's high postoperative recurrence rate has led to interventions with alternative treatment modalities, such as percutaneous sclerotherapy, diagnostic and therapeutic embolization, curettage, radiotherapy, and systemic calcitonin treatment.
Case report A 14-year-old female patient came to our clinic in October 2008 with complaints of intermittent epistaxis, continuous nasal secretion, obstruction of the right nasal airway, and marked and gradual growth of her right eye. She had received medical treatment at another clinic, where a diagnosis of nasal polyposis had been made. The patient had no history of trauma to the head and neck area.
The physical examination revealed exophthalmos of the right eye and a polypoid mass of smooth contours that completely filled the right nasal cavity. The mass obstructed the nasal air flow and caused deviation of the septum to the left. In addition, the orbita was displaced forward by the mass, which led to the rightsided exophthalmos (figure 1). The eye movements of the patient were normal, as were all the other head and neck findings.
The mass was punctured and the hemorrhagic fluid was aspirated. The paranasal sinus was evaluated through CT and MRI. On CT, a hypodense, soft mass measuring 6 × 4.5 cm was detected, located in the ethmoidal cells. It completely filled the right nasal cavity, deviated the septum to the left, and eroded the lamina papyracea while displacing the right orbita outwards (figure 2). All the other anatomic structures were normal.
On MRI, the same mass was defined as a cystic lesion that contained hemorrhagic-proteinaceous material and fluid-fluid levels, with invasion to the dura mater; the brain parenchyma was intact. After intravenous gadolinium injection, the lesion showed peripheral contrast involvement ( figure 3 ). Based on MRI results, the findings for the mass were reported to be compatible with those of an ABC.
The mass was excised endoscopically with the patient under general anesthesia on October 7, 2008. Intraoperatively, the mass was found to arise from the middle turbinate. The optical nerve was protected, and the operation was completed without complications. The postoperative follow-up of the patient was uneventful, and the patient was enrolled into a follow-up program and discharged on postoperative day 7.
The pathologic evaluation showed cystic spaces unlined with endothelium, and osteoclast-like cells and bone spicules in the septa surrounding these spaces ( figure 4) . The diagnosis was reported to be ABC.
In the tenth postoperative month, the examination of the patient's nasal cavity was normal, and the exophthalmos had regressed. On CT, the paranasal anatomy was found to be normal ( figure 5 ).
Discussion
ABC is typically seen in the metaphysis of the long bones and vertebral corpus. The mechanism for the formation of ABCs has been explained as high vascularity caused mainly by local hemodynamic disorders associated with venous dilatation and congestion. 7 Furthermore, various chromosomal disorders, most frequently the anomaly on the 13.2 gene locus on the short branch of the 17th chromosome, have been held responsible for ABC formation. 8, 9 In 3 to 6% of all ABC cases, the lesion is located in the head and neck area. 1, 6 ABC in the paranasal sinuses has been reported to be very rare. 6, 10, 11 To the best of our knowledge, ABC arising from the middle turbinate has not been reported to date.
Specific clinical and radiologic characteristics of the mass may help in establishing the preoperative diagnosis. ABC has a morphology that contains blood-filled cystic spaces. Strikingly, after we punctured the mass in our case, hemorrhagic fluid was aspirated. On plain x-ray, a smooth-contoured, radiolucent mass enlarging toward the cortical bone should suggest a presumptive diagnosis of ABC. On CT, an expansile, osteolytic lesion with a characteristic soap-bubble appearance and fluid-fluid levels is suggestive of an ABC diagnosis. In our patient, MRI evaluation showed that the cystic lesion with fluid content of various densities had increased signal intensity on T2, reduced signal intensity on T1, and an increase in peripheral signal density after contrast matter injection, which is typical of ABCs. The latter characteristic is seen because the presence of paramagnetic blood degradation products in cystic spaces leads to varying signal intensities.
The definitive diagnosis is based on the pathology evaluation. On microscopy, the diagnosis of ABC is established based on an appearance of connective tissue with rare spindle-shaped endothelial cells surrounding the blood-filled spaces, which are also surrounded by giant cells with multiple nuclei. 2, 3 The natural course of ABC consists of 4 stages: lysis, expansion, stabilization, and recovery. 12 Spontaneous resolution is rare but possible. However, patients generally present with clinical symptoms at the expansion stage. 13 Total excision of the lesion and curettage are the most frequently used methods. 7, 14 The space that is formed after curettage can be filled with bone autografts or heterografts. Our patient had a large mass in the vicinity of the orbita and cerebral parenchyma. Despite factors that limited endoscopic surgery, the mass was endoscopically resected, thanks to the experience of our clinic in endoscopic surgery.
The postoperative recurrence rate has been reported to be 10 to 30%. 1 Gibbs et al, in their ABC series between 1976 and 1993, reported a recurrence rate of 12% after curettage. 15 In the study by Başarır et al in 2007, the recurrence rate after curretage was 9% in 56 pediatric cases. 16 In our patient, no recurrence was observed clinically or radiologically in the 10-month follow-up period.
Treatment modalities such as percutaneous sclerotherapy, diagnostic and therapeutic embolization, curettage, radiotherapy, and systemic calcitonin have been defined as alternatives to surgery. However, these methods are not commonly practiced. 14 Because ABC is defined as a reactive and benign lesion, radiotherapy and chemotherapy are not recommended.
In conclusion, although ABC is a rare benign pathology, it should be kept in mind in the diagnosis of young patients who present with head and neck lesions. In the preoperative diagnosis, ABC-specific CT and MRI findings are helpful. Primary treatment should be excision or curettage. 
